Abdomen retraction = difference between abdomen at rest and at inspiration. ments were taken, -at rest, at forced expiration and at their maximum chest expansion. The individuals were in no way instructed previous to the measurements being taken.
It will be noted that in only one case was the abdominal measurement greater at greatest expansion than at rest. The average chest expansion equals 2.7 in. The corresponding average abdominal measurement was 1.8 in. smaller than the average measurement at rest, showing that in practically every case the diaphragm was held at a higher level than at rest. This is more strikingly shown when we consider that during forced expiration, when the diaphragm is forced up as high as possible, the abdomen averaged .5 in. more than at maximum inspiration, showing no diaphragm descent in spite of considerable increase of volume of air in the lungs. Comparing these figures with Table I it is fair to conclude that in the majority of these measurements muscular contraction plays an important part, and the chest measurement is not a fair indication of the volume of air inspired.
conclusion.
Mensuration of the chest alone does not give an accurate measurement of respiratory capacity. To be of any value, corresponding abdominal measurements must be taken in order to determine, as nearly as possible, the position of the diaphragm, the chief respiratory agent.
As much as 50% of the increase in chest circumference during maximum expansion may be due to change in the shape of the thoracic cavity due to muscular contractions alone.
From these two facts it is evidently erroneous to conclude from chest measurement alone that a supposedly healthy individual with a chest expansion of less than two inches has a diminished respiratory capacity, or that an individual with an expansion of two inches or more necessarily has a normal respiratory capacity. It is a quite universally accepted fact, I think, that urobilin and stercobilin are one and the same substance; true, they may both exist as a mother substance, respectively, in urine and feces, but the final products caused by the activity of light or by Schmidt's mercuric chloride in feces have the same spectroscopic appearance and give the same chemical reaction with zinc chloride, while the elementary analyses are approximately similar.
As to the identity of the artificial product obtained by the strong reduction of bilirubin by sodium amalgam, there is more question; still the latter at least gives the same spectroscopic appearance and chemical reaction, but not exactly the same elementary composition. Hence we may regard all three as identical, and coming from the same source, bilirubin, while we give them the common term " hydrobilirubin."
We may be pardoned, perhaps, for giving briefly the well-known theories of the formations of these coloring matters: First and best sustained is that of their enterogenous origin, which is as follows:
Bilirubin is formed by the liver and passes into the intestinal tract, where, subjected to the action of bacteria in an atmosphere of hydrogen and water, it is thoroughly reduced and hydrated, . according to the following reaction: 2 C16 H" N2 O3 + 2 H + H20 = C, H40 N4 07 This change takes place more particularly in the large intestine from which absorption is limited, yet we find the same substance in the urine, though in much less quantities than in the feces, as would be expected. Furthermore, hydrobilirubin is found very commonly in fistula bile, for which the common explanation is that the liver merely extracts it preformed from the blood anc passes it again into the intestine. Hence we maj have an intermediate circulation, from the livei into the intestine, from thence into the blood from which it makes its way into the liver anc therefore into the bile.
The proofs on which this assumption of the formation of hydrobilirubin rests are as follows: Quincke ' and others found that, when a complete closure of the ductus choledochus took place, bilirubin was found in the urine, but no urobilin; if, however, bilirubin be ingested, the urobilin reappeared; the feces contained little or no stercobilin, but upon ingestion of bile the former reappeared, as has been shown by F. V. Müller.2 Ladage 3 has demonstrated that if urobilin is given by the mouth by far the larger part is found in the urine, while if bilirubin be given, no such increase occurs; hence we are led to believe that absorption is much more rapid from the upper part of the small intestine.
From the labors of D. Gerhardt,4 we learn that urobilin is absent in the urine of the newborn, probably from the absence of bacteria, and is also very much diminished when the bile is only scantily present in the intestine as in hunger.
To all these statements we can agree, and this undoubtedly is the physiological origin of hydrobilirubin. A. Beck 5 still further confirms this by his researches, in which he showed that upon complete closure of the ductus choledochus in a dog, urobilin disappears from the bile. With Neubauer's 6 statement, however, that whenever the common duct is closed by disease, urobilin disappears from the bile, we cannot agree, for reasons which will appear later. Here pathological conditions at once arise and the normal course of production is disturbed. But before proceeding to our own investigations, it will be well to mention several facts which cannot be well reconciled with this .theory of the enterogenous origin of hydrobilirubin. For instance, D. Gerhardt4 found hydrobilirubin in hemorrhagic ascitic fluid from a case of cancer of the gall bladder, where there was a complete closure of the common duct and absence of the bile pigments or stercobilin in the intestine. The only conclusion from this is that hydrobilirubin may be found elsewhere than in the intestinal tract.
This deduction is still more fully warranted by the frequent discovery of this pigment in thrombi and effusions of blood into intercellular tissues by Hayem ' and others, while Winter 8 has found this pigment in blood serum containing hemoglobin where its formation occurred entirely free from the action of bacteria, and Magnus-Levy 9 has shown the conversion of bilirubin to hydrobilirubin in liver subjected to autolysis.
Nor must we leave out of consideration the contention of Vitali10 that the liver can convert the hydro product to bilirubin itself. His explanation, then, of the presence of urobilin in the bile is that in diseased conditions the liver is unable to convert this product to bilirubin, an act which it can accomplish under normal conditions. Riva lI also recognizes this conversion of urobilin to bilirubin by the liver and makes this probable by showing that the ingestion of urobilin does not cause an increase of this substance in the urine but of bilirubin.
Of the more recent investigations, we have the results of Fischler's12 experiments, which were based upon dogs whose ductus choledochus was tied, the bile led out through a fistula, the animals poisoned with blood destroying agencies like amyl alcohol, phosphorus, etc., and the bile, feces and urine examined for urobilin. The author found the urobilin of the bile increased, but it was absent in urine, and only present in traces in the feces, from which he concludes that this pigment may be found without entrance to the intestine, and regards the liver as the agent of formation.
How, then, are we to explain these departures from the physiological process? Several socalled theories or explanations are offered by different authors: First, that the normal liver produces bilirubin, the abnormal or pathological liver urobilin; second, the liver has nothing to do with the formation of urobilin, as that depends wholly on the amount of hemoglobin broken down; third, urobilin is formed neither in the liver nor in the blood, but by the renal cells; and fourth, the liver produces only bilirubin, but when from obstruction to the outflow of bile this is absorbed into the blood and eventually deposited in the tissues, the cells convert it into hydrobilirubin as a means of protection of the body against the imperious influence of the circulating bile pigment.
The explanation of the formation of urobilin in extravasations is, apparently, that reabsorption takes place through the agency of autolysis, an act which Magnus-Levy has shown in the liver takes place in an atmosphere of hydrogen, conditions most favorable for the conversion of either hemoglobin or bilirubin to urobilin.
Led by this marked variation of views, we have attempted to clear up some of these apparent contradictions. First, we demonstrated from the examination of fifty specimens of fistula bile that hydrobilirubin is usually found; in our examinations 94% had this form of pigment, but in all cases urobilin was also found in feces or urine.
We then examined the fistula bile in 7 cases where examination of feces or urine or both showed the absence of hydrobilirubin in either. From this we concluded the common duct was closed or at least that no bile pigment was passing into the intestine-otherwise hydrobilirubin would have been found in either or both, according to the theory of enterogenous origin of this pigment. Three methods were employed for the isolation of urobilin:
A. In urine:
1. Precipitate 200 ccm. urine with lead subacetate.
2. Filter and wash once with water.
3. Dry precipitate with gentle heat.
1. Rub up with alcohol and 5 gm. oxalic acid.
5. Allow to stand twelve to twenty-four hours and filter.
6. (a) To one part alkalinised with ammonium hydrate, add zinc chloride solution, examine with spectroscope and note fluorescence. (I>) Shake out the other portion with chloroform, wash well with water and examine with spectroscope. B. In feces add dilute sulphuric acid (2 gin. in 1,000 ccm.) to watery extract of feces.
1. Saturate with ammonium sulphate. Upon consideration of these cases as a whole, we find that in seven instances, where feces or urine was free from urobilin, the bile contained it in two. In these two instances, how are we to explain the presence of urobilin in bile? One ingenious explanation is that the bilirubin circulating in the bile is eliminated by the intestine as other foreign substances are, for instance urea, reduced and absorbed; this it appears to me is rather vague and as far as I know has never been subjected to proof.
Next we have the possibility above mentioned that blood coloring matter may be changed directly to urobilin without the aid of the liver, but in all probability this passes through the stage of bilirubin and hence we have the further possibility that tissue cells may convert bilirubin into urobilin. In order to clear up this possibility it seemed advisable to learn what blood could do with bilirubin under favoring conditions. Into sterilized bottles containing 5 ccm. .3% ammo-nium oxalate solution, 10 ccm. blood was drawn directly from the umbilical cord at confinement.
To one series, 3 in number, .1, .2 and .3 ccm. of a solution containing .005 gm. bilirubin, placed at my disposal by my assistant, Dr. F. S. Hollis, in 3 ccm. 1-10 NaOH was added saturated with toluol and allowed to remain twenty-four hours in a brood oven at 38°C. A subsequent attempt at isolation showed no evidence of urobilin. Another series also of 3 had added to them, .4, .5 and .6 ccm. of this bilirubin solution and underwent forty-eight hours' digestion in the brood oven, also without a trace of urobilin being formed.
From these results I think we may deduce the conclusion that the blood itself has no effect upon bilirubin, whatever its action may be upon its own hemoglobin and its allied products.
As most of these changes take place in the cells these experiments are not conclusive and it will be necessary to use organ extracts, or even to pass solutions of bilirubin through organs of animals in situ, to determine whether the change can be accomplished by cell activity, an effort which we hope soon to undertake.
Then we have the possibility, according to Vitali and Riva, mentioned above, that in those cases in which urobilin was not found, that it had been converted to bilirubin. This was based upon the fact that if urobilin be injected into the blood of an animal this substance is not found in the urine, but bilirubin is. As the opposite process is one of reduction and hydration, it seemed probable that the change of urobilin to bilirubin could be accomplished by mild oxidation, hence from the urine of an individual suffering from pernicious anemia, whose urine and feces were both impregnated with this pigment, urobilin was isolated and attempts were made with peroxide of hydrogen to oxidize it, but all attempts failed; if such change takes place, it is apparently much more than a mere oxidation.
While the problem is by no means solved, we think from these results we are justified in reaching the following conclusions:
1. When no bile enters the intestine (absence, of urobilin in feces and urine) urobilin may occasionally be found in fistula bile.
2.'This is not due to the conversion of bilirubin to urobilin by the blood; what effect cells actively may have upon it we do not yet know.
3. It is evident that the liver does not form urobilin, or it would be oftener found when complete closure of the common duct occurs.
4. If urobilin is ever regenerated to bilirubin, it is probably not an oxidative process, as so often stated. 5. As cholecystitis is often accompanied by bacterial infection of the gall bladder, from which these germs may easily make their way into the liver and there exercise their functions as in the intestines, the query appears a just one, if the formation of urobilin other than in the intestine may not be due to bacterial infection. This supposition seems further substantiated by the labors of Adami, who has shown the presence of numerous bacilli in the liver. We wish to express our thanks to Dr. F. J. 35, 1895. 6 Neubauer: Üelfer die neue Ehrlichsche Reaktion mit Dimethylaminabenzaldehyd. Sitz-Ber. der Ges. für Morph. und Physiol. in München, 21 Juli, 1903. 7 Hayem: Du sang et ses altérations anatomiques. Paris, 1899. 8 Winter: Cited in above.
Corley of
• Magnus-Levy: Ueber die Säurebildung bei der Autolyse del, Leber. Hofmeisters Beit., ii, 216, 1902. 10 Vitali: Ancora sulla pathogenesi e signifícalo semeiologico der urobilinuria. Clin. med. Ital., 1900, 674. 11 Riva: Sulla genesi dell' urobilina e del pigmenti giallo fondamentale dell' urina. Gaz. med. di Torino, xlvii, Nr. 12, 1896. 12 W. F. M., three and one-half years of age, was first seen May 28, 1907, at the Surgical Clinic, Boston Dispensary.
The history is as follows : The mother and father are living and well; one brother and one sister living and well. There is no family history of tuberculosis. The child was born without instrumental aid.
When he was three months old the mother noticed a slight swelling under the left arm; it was not painful or reddened and grew slowly; the growth did not at first interfere with the movements of the arm, but has done so of late.
Examination showed a well developed and nourished hoy. The heart, lungs and other parts of the body except the left axilla, showed nothing abnormal. The left axilla was occupied by a smooth, rounded tumor the size of an orange. The surface was not reddened, there was no fluctuation ; the mass seemed rather deeply attached, but did not seem adherent as far as could be judged by palpation. There had never been any opening in the tumor and it had never suddenly varied in size. Much doubt existed as to the diagnosis; the growth evidently was not glandular. There was a " doughy " feel to the mass; there was no dimpling of the skin and no lobules could be felt ; there were no enlarged glands near the tumor. A diagnosis of lipoma was made by exclusion.
Operation, ether, May 29.
The tumor was dissected out with much difficulty. After superficial dissection in the axilla it was found that the tumor was encapsulated.
It was necessary to carry out the dissection of the axilla as completely as for carcinoma before the tumor could be enucleated. It passed down from the superficial axilla under the pectoral muscles to the chest wall. The tumor was adherent to the brachial plexus, one cord, the outer, passing directly through the substance of the tumor ; this complicated the' dissection as the tumor was freed from around the plexus with great difficulty, it was finally removed entire and grew from the sheath of the brachial plexus.
In its growth the tumor had stretched and spread the cords of the plexus to a considerable extent. The inner pole of the tumor lay free behind the nerves and vessels in the deepest posterior part of the axilla.
There was much shock for a short time after the operation. Gradually the condition improved. Considerable serum drained from the wound which after a few days became infected. Gradual healing took place without reopening incision. The lower angle of the wound had been drained. A sinus persisted for some time. In summer there was some wrist drop and loss of ability to move arm and forearm. The pathologic report showed the tumor to be a lipoma.
Examination in November showed no atrophy of arm or hand, wrist drop entirely disappeared, sinus closed, movements of the arm and hand perfect.
The occurrence of these fatty tumors, arising apparently directly from tissues free from gross fat, is of interest. Their diagnosis, when deeply seated, is often difficult, and sometimes impossible before operation.
Bland-Sutton * mentions the fact that lipomata may occasionally arise from a peripheral nerve sheath. There is a specimen in the Middlesex Hospital collection of a lipoma which grew from the sheath of the median nerve. Vickery recoids a case, quoted by Bland-Sutton,1 in which a lipoma weighing 12J oz. was removed from the thigh of an infant, nine months of age.
The tumor was adherent to the sheath of the great sciatic nerve and before operation had all the appearance of a sarcoma.
Schwartz and Chevrier 2 have recently called attention anew to the periosteal and osteoperiosteal forms of lipoma.
In one case a tumor the size of a mandarin orange, of ten years' duration, was found over the clavicle, the outer part was fluctuant, the inner part was very hard. Palpation showed intimate adherence to the clavicle. At operation an encapsulated tumor was found fixed to the clavicle by a bony pedicle, which was removed with the tumor. The tumor was found to be a lipoma.
They also report the case of a woman fifty-eight years of age, who injured the lower part of the thigh a year previously. At that time there was an immediate hematoma; this gradually grew smaller and then a growth appeared at the same spot; it was hard, sub-muscular and adherent to the femur. At operation an encapsulated lipoma was found under the vastus extern us; it was firmly fixed to a small exostosis.
Péraire3 records the case of a woman of twenty-eight years, who for three years had a tumor of the left clavicular region; it grew to the size of a mandarin orange. A diagnosis of cold abscess had been made. At operation a lipoma arising directly from the periosteum of the clavicle was found; the tumor was partly in front and partly behind the clavicle; it was so closely adherent that a chisel was necessary to remove it. Delbet4 reported a tumor growing from the lesser trochanter. There were two tumor masses united by an isthmus about the bone. The tumor had the appearance of a sarcoma. At operation it was found to be a lipoma growing from the bone and periosteum.
Alglave5 reports the case of a patient who entered the hospital for operation for intestinal obstruction. There was a large tumor growing from the upper part of the left side. The patient died of pneumonia. At autopsy the tumor, the
